PTH-1R responses to PTHrP and regulation by vitamin D in keratinocytes and adjacent fibroblasts.
Vitamin D and PTHrP are essential for the differentiation of keratinocytes and epidermal development. The action of PTHrP on skin is mediated via its PTH-1R receptors present in both epidermal and dermal cells. This suggests that PTHrP may have a paracrine/autocrine role, and its receptors may act in association or in negative cooperativity. We compared the intracellular signaling pathways in response to PTHrP (1-34) and to various PTHrP peptides, the N-terminal (1-34), Mid region (67-89), and C-terminal (107-139) fragments, and the possible modulation of PTHrP and its receptor mRNA expressions by vitamin D. Adjacent dermal fibroblasts as freshly isolated keratinocytes expressed both PTHrP and PTH-1R mRNAs, and responded to the various PTHrP fragments. bPTH and PTHrP(1-34) increased both cellular cAMP and [Ca(2+)]i in keratinocytes and fibroblasts. In contrast, PTHrP (107-139) increased [Ca(2+)]i but not cAMP in the two cell types. PTHrP (67-89) had no effect in keratinocytes, and only increased [Ca(2+)]i in fibroblasts. Vitamin D deficiency in weaned rats increased the expression of PTHrP mRNA in keratinocytes, and decreased it in fibroblasts and kidneys. Vitamin D deficiency increased PTH-1R mRNA expression in keratinocytes and kidneys, but not in fibroblasts. Although keratinocytes and skin fibroblasts are target cells for PTHrP and express PTH-1R, the two adjacent cell types differ as regards their intracellular signaling in response to PTHrP peptides. Moreover vitamin D regulates PTHrP and PTH-1R in a cell-specific manner.